Abstract : We study a twisted generalization of Lie superalgebras, called Hom-Lie superalgebras. It is obtained by twisting the graded Jacobi identity by an even linear map. We give a complete classification of the complex multiplicative Hom-Lie superalgebras of low dimensions.
Introduction
In recent years, Hom-Lie algebras and other Hom-algebras have been extensively studied. They first arised in quasideformation of Lie algebras of vector fields. The Hom-Lie and quasi-Hom-Lie structures are obtained from twisted derivations of discrete modifications of vector fields. For those algebras, the Jacobi condition is twisted [1] . Homalgebras were studied in [2] [3] [4] [5] [6] [7] [8] [9] [10] . Furthermore, Hom-Lie algebras on some q-deformations of Witt and Virasoro algebras were considered in [11] [12] [13] .
Hom-Lie algebras were generalized to Hom-Lie superalgebras by Ammar and Makhlouf [14] and to HomLie color algebras by Yuan [15] . In particular, Cao and Luo [16] proved that there were only the trivial Hom-Lie superalgebras on the finite-dimensional simple Lie superalgebras. The representation theory and the cohomology theory of Hom-Lie superalgebras were studied in [17] . In [18] , some infinite-dimensional Hom-Lie superalgebras were constructed, induced by affinizations of the Hom-Balinskii-Novikov superalgebras and Hom-Novikov superalgebras. Furthermore, the central extensions of the infinite-dimensional Hom-Lie superalgebras were studied.
During the past few years, the theories of Hom-Lie superalgebras make great advances. But, only few people study the classification of low dimensional Hom-Lie superalgebras. There are few results about it. Zhang [19] and Li [20] studied the classifications of low dimensional Lie superalgebras and low dimensional multiplicative Hom-Lie algebras, respectively. In this paper, we will discuss the classification of low dimensional multiplicative Hom-Lie superalgebras. For the pure even Hom-Lie superalgebras, they are Hom-Lie algebras. Their classifications have been obtained. It can be found in [20] , so we only discuss the odd part, which is nontrivial. We know that derived algebras of non-abelian Hom-Lie superalgebras are non-zero. We note that the properties of the derived algebras can be hold up to isomorphisms. Thus, it is crucial to determine the multiplication tables by using the dimension and properties of derived algebras. Finally, we can obtain the classifications of the low dimensional multiplicative Hom-Lie superalgebras.
The paper is organized as follows: In Section 2, we give some notations and some basic properties of HomLie superalgebras. We give a method to determine whether two different multiplicative Hom-Lie superalgebras are isomorphism or not, and then we obtain a complete classification of multiplicative Hom-Lie superalgebras up to isomorphism. In Section 3 and 4, we get the classifications of the low dimensional multiplicative Hom-Lie superalgebras.
In this paper, we discuss all algebras and vector spaces over a complex field C. The parity of the homogeneous element x is denoted by jxj. hg.L/ denotes the set of all homogeneous elements of Hom-Lie superalgebras .L; OE; ; /. L 0 and L 1 denote the even part and the odd part of Hom-Lie superalgebras .L; OE; ; /, respectively.
Preliminaries
In this section, we recall the notions of Hom-Lie superalgebras. Then we can get some basic properties of Hom-Lie superalgebras. We aim to give a method to determine whether two different multiplicative Hom-Lie superalgebras are isomorphism or not. 
. 1/ jxjjzj OE .x/; OEy; z C . 1/ jzjjyj OE .z/; OEx; y C . 1/ jyjjxj OE .y/; OEz; x D 0;
for all homogeneous elements x; y; z in L.
Let .L; OE; ; / and .L 0 ; OE; 0 ; 0 / be two Hom-Lie superalgebras. An even linear map W L ! L 0 is said to be a homomorphism of Hom-Lie superalgebras if the following conditions are satisfied:
for any x; y 2 hg.L/. If is a bijection, then is called an isomorphism of Hom-Lie superalgebras. 
A classification of 2-dimensional Hom-Lie superalgebras
In this section, we are going to give the classification of 2-dimensional Hom-Lie superalgebras.
Theorem 3.1. Every 2-dimensional Hom-Lie superalgebra is isomorphic to one of the following nonisomorphic Hom-Lie superalgebra: each algebra is denoted by L In order to prove the above theorem, we give some lemmas. 
Similarly, if˛D 0,ˇ¤ 0, the bracket can be simplified as
If˛¤ 0,ˇ¤ 0, the bracket can be simplified as
However, there does not exist an even invertible linear map such that formulas (5), (6) and (7) are equivalent. 
Proof. Let W L ! L be an even linear map of Hom-Lie superalgebras and .e 0 / D ae 0 , .e 1 / D be 1 . The Hom-Jacobi identity is satisfied for any a; b 2 C. Since is multiplicative, we have a D 1 or b D 0.
Lemma 3.3. For the bracket (6), the Hom-Lie superalgebra is .L; OE; ; / up to isomorphism, where
Proof. It is similar to Lemma 3.2.
For the bracket (7), there is not a non-zero even linear map such that it is multiplicative and satisfies Hom-Jacobi identity.
Proof of Theorem 3.1. From Lemmas 3.2 and 3.3, we obtain Theorem 3.1. 
A classification of 3-dimensional Hom-Lie superalgebras
By Lemma 2.10, we note that it can keep the structures of the derived algebras with the isomorphism. Thus, we can use the properties of the derived algebras to determine the structures of 3-dimensional Hom-Lie superalgebras.
Theorem 4.1. Every 3-dimensional Hom-Lie superalgebra is isomorphic to one of the following non-isomorphic Hom-Lie superalgebra: each algebra is denoted by L 
Similarly, if˛¤ 0,ˇD 0, the bracket can be simplified as 
However, there is not an even invertible linear map such that formulas (8), (9) and (10) are equivalent. 
Other cases can be simplified as (12) by Lemma 2.5. 
Moreover, for˛¤ 0;ˇ¤ 0; ¤ 0; D 0, the bracket can be simplified as (13) . 
Moreover, for˛D 0;ˇ¤ 0; ¤ 0; ¤ 0, the bracket can be simplified as (16) . 
Moreover, for˛¤ 0;ˇ¤ 0; ¤ 0; ¤ 0, the bracket can be simplified as (17) . However, for formula (17) Proof. It is similar to Lemma 4.4. For the above formulas, there are not non-zero even linear maps satisfying OEe i ; e j D OE .e i /; .e j / such that .L; OE; ; / is a Hom-Lie superalgebra.
In the following paragraph, we will consider the 3-dimensional Hom-Lie superalgebra .L; OE; ; /, where dim 
